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UNIT 1
TEST PROCEDURE NO. 44.2
SPECIAL TEST - CVCS CHARGING AND LETOOWN COOLDOWN CAPABILITY

1.0 TEST PURPQSE

To determine the cooling capability of the charging and letdown system with 'the secondary
plant isolated.

2.0 TEST DESCRIPTION

Reactor conditions of. approximately 540°F and 2235 psig will initially be established.
Three of the four reactor coolant pumps will be tripped and the steam dump to the

main condenser will be used to maintain no-ioad steam generator pressure (~~ 1005 psig).
The steam generators will then be isolated. The cooldown capability of the CVCS
charging and letdown system will be determined from the not and cold leg. temperatures
o the active loop at maximum flow (120 gem)and minimum flow (45 gpm).

In addition, core exit thermocouples will be monitored to assess core flow distribution.

3.0 REFERENCES

3.1 Piping Schematics:

a) Turbine Steam Supply System . ' 102004-8
b) Reactor Coolant System 102007-7
c) Chemical and Volume Control System ’ 102008-8

3.2 Instrument Schematics:

a) Flow Instrument Systems 102032-8
b) Pressure Instrument Systems ) 102034-3
c) Temperature Instrument Systams 102035-8
d) Multivariabie Instrument Systams ~102036-7
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3.3 .Startup Test Procedure 40.0, "Program Outline IHE§1§qj%§?‘ L&%f?ng, Initial

Criticality, Zero Power Physics and Power Escalation.”
3.4 Diablo Canyon Muclear Desién Report 0C 663277-17-2
3.5 Diablo Canyon Unit 1 Plant Technical Specifications

3.6 Diablo Canyon Plant Manual

3.7 Diablo Canyon FSAR

4.0 PREREQUISITES

4.1 The General Construction (G.C.) and Muclear Plant Operations (NPQ) Personnel
observing/participating in this test procedure have been brieted on the objectives,
general procedure steps, and precautions o7 this test procedure.

4.2 The aporopriate step of Sta}tup Test Procedure 40.0, "Program Qutline Initial
Core Loading, Initial Criticality, Zero Power Physics and Power Escalation,”
has been reached.

4.3 Safety Injection signals blocked as detailed in Appendix 8.

4.4 Visicorder(s) set up to monitor the following data:

NOTE: 1. Label each trace with date, time, recorder speed, parameter measured,
. scaling units, and input signal source.
2. For each special test instrument and permanent plant instrument
used in this test procedure, supply thé data asked for on the
attached TEST INSTRUMENT LIST and verify calibration,

a)  Charging Flow ' ‘ FM 128 Output
" b)  Letdown Flow FO/134 Output
c) Hot Leg Tempe}ature
Loop 1 TM413A Cutput
Loop 2 TMG23A Quiput
Loop 3 -TM433A Qutput )
Loop 4 TM443A Qutput
d) Coid Lsg Temperature
Loop 1 714138 Qutput
Loap 2 TM4238 Qutput
Loop 3 ' TM4338 Qutput
Locp & TM4438 Qutput






TEY

TEST PROC% Wﬁ\;&oﬁ?}nzﬁ ?ijga; ,T? ﬁ AT ?4- .
d Na? A A 2 Q&a?ili;é{iigj;‘z 8 2 3

Y '.EQQf k5
e) Regenerative ‘heat exchanger outlet temperature ‘i§4 i
Charging Side A 42 utlet

Letdown Side . ™ 127 utlet

4.5 Steam generator chemistry is such that blowdown may be terminated
when the steam generators are isolated.

4.6. The auxiliary boiler is in service and available to supply steam where
required when the main steam isolation valves are closed.

4.7 At least one of the source range channels set up to NR-45 so that any
changes in the core flux level can be monitored.

5.0 INITIAL COMDITIONS

5.1 The reactor is shutdown and borated to ensure adequate shutdewn margin..
5.1.1 NPO has performed a shutdown margin calculation (STP R-19).

§.1.2 Record the boron concentration used in thg above calculation (this
should be the most recent RCS boron concentration).

5.1.3 Verify that the concentration recorded above is greater than 783 ppm.

5.2 All four reactor coolant pumps are in operation.

5.3  Steam generator level being maintained at approximately 33% (narrow range)
with the Auxiliary Feadwater System motor driven pumps.

5.4 Reactor. coolant system pressure and level under automatic control at
approximately 2235 psig and 22% respectively.

§.5 Reactor coolant system temperature being controlled at approximately $40°F by
steam dump to the condenser under automatic pressure control. (Steam generater
pressure at approximately: 948 psig.)

5.6 Letdown at a rate of 120 gpm, and charging at a rate to mainiain pressurizer
ievel,

—Ppm
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The fo]low%ng parameters being monitored on the -25 xrgndw inten:
/ - b, y
Wide Range- Temperature S % %
Loop 1 Loop 2 Loop 3 .
Thot TO419A TO439A T0459A TO479A

Teolq TO406A___—  TO426A____—  TO446A____  TO466A

Pressurizer Pressure (Only one of the channels selected for pressure control at
control console selector switch need be monitored).

Channel 1 Channel 2 Channel 3 Channel 4
P0480A PO481A PO412A P0483A

Pressurizer Level (Only the channel selected for level control at control console
selector switch need be monitored).

Channel 1 Channel 2 Channel 3
L0480A L0481A L0482A

Steam Generator Level (Narrow Range)

S/G 1-1 /G 1-2 - S/G 1-3 S/G 1-4
L0400A L0420A LO440A L0460A

Steam Generator Pressure

S/G 1-1 S/G 1-2 ) S/G 1-3 . .S/G 1-4
PQ400A PQ420A P0440A PO460A

Reactor Coolant Seal Water Inlet

RCP 1-1 RCP '1-2 ~ REP 1-3 . RCP 1-4
F0435D FO436D : . F0437D F04380

Reactor Coolant Seal 1 Laakoff (wide range)

RCP 1-1 RCP 1-2 RCP 1-3 _RCP 1-4
F04060 FQ49Q70 F04080 F04090
Yolume control tank outlet temperature TO140A

Place the following atmospheric steam dump controi valves in “manuai™ mode.

S/G 1-1 S/G 1-2 S/G 1-3 S/G 1-4
PCY 19 PCY 20 PCY 2] Pcy 22

Arrange to nave incore thermocouple data printad upon request.
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of this test procedure should therefore be alert to any u

CAUTION: The systam configuration for th1s test is an ab dﬂ%’g part1c1pants
§§%¥ ent;,ehzt
may occur during the course of this test, and react in acco i fsting PRLE

- emergency and normal operating procedurss. Appendix A lists the Techn1ca1 Specifications

exceptions vor this test.

CAUTION: An operator initiated safety injection should be performed only For one

or more of the following conditions:

a) Reactor Coolant System Subcooling | < 10°F
b) Sudden Unexplained Decrease in Pressurizer
Level of 10%
or to an Indicated Level of < 10%
c) Sudden Unexplained Decreasa
in Any S/G Level to < 76% Wide Range

or ’ < 0% Narrow Rang

d) Unexplained Pressurizer Prassure
Drop Of > 200 psi

JOTE:

1. The boron concentration in the pressurizer should not be less than the
concentration in the reactor coolant loops by more than 50 ppm. Use pressurizer
spray to equalize concentration.

2. Charging flow to the RCS must be at the same boron concentration as that in
the RCS,

3. A minimum seal injection flow of 6 gpm to each RCP must be maintained throughout
this test.

4. Tne source range channels should be monitorad closely during the course
o7 this test.

S. Once the steam generators are jsolated, steam generator pressures should
not exceed 1025 psig.

6.1 Start visicorder tracss and computer trend printout with trending of
S minutes.

6.2  Shutdown reactor coolant pumps 1-1, 1-3 and 1-4.

RC? 1-1
RCP 1-3
RCP 1-4
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6.3 Isolate alil four steam generators by closing the fo%iowqu
S/6 1-1 S/G 1-2 S/6 1-3 3 4 S{CR1-4

a) Main steam isolation valve (MSIV)

Fov 41 FCV 42 FCV 43 FCy 44
b) MSIV bypass valve

FCY 25 FeV24 RV 23 _ FEV 22
c) Main feedwater supply valve

FCY 510 __ FCV 520 ____ FCY 530 ____ FCY 540
d) . Auxiliary Feedwater{Supp1y Valves

LCY 106 LCV 167 LCv 108 LCY 109
LCv 110 Lev 1 LCv 115 LCv 113

e) Blowdown isolation valve
FCY 760 FCY 761 FCv 762 FCV 7€3
f) Auxiliary feedwater steam supply valve FCY $5.

ON

120 apm 45 acm
6.4 Verify charging and letdown is at the desired flow
. (record Tlows on Data Sheet #1). Flow will be maintained
tor approximately 30 minutes.
6.5 After approximately 15 minutes at this flow rate, request
that incore thermocouple data be printed and attach to
test procedure
6.6 Toward the end oF the 30 minute period,
instruct the NPO personnel to'perform a shutdown
margin calcuiation (SaP R-19), and record the boron
concnntrag1on used in the calculation. bom opm

NOTE: Tne boren concentration in the RCS shou]d still be greatar
than 783 ppm. If not, use appropma‘.° operating procedures to
restore adequate shutdown margin,
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6.7 Repeat steps 6.4 through 6.6 for a charging and ?@éi %

flow rate of 45 gpm, {e

6.8 Stop visicorder traces and trend computer printout and attach to test
procedure.

6.9 Restart reactor coolant pump 1-1, 1-3, and 1-4 and reopen the main
steam isolation valve, the auxiliary feedwater supply valve, and the

. blowdown isolation valve for each stzam generator. MNote: The order of

restarting the reactor coolant pumps and opening of the valves will depend
on RCS conditions and will be done in accordance with standard operating
procedures.

6.10 Remove the safety injection signal blocks established in Appendix B
unless required for the next step of Startup Procedure 40.0, "Program
Qutline Initial Core Loading, Initial Criticality, Zero Power Physics

and Power Escalation." IT the blocks are not removed, enter N/A.

6.11 Using the attached visicorder traces and/or trend computer printout,
complete Qata’Sheet #1. . /

6.12 Alian systems as required for the next step of Startup Procedure 40.0,
"Program OQutline Initial Core Loading, Initial Criticality, Zero Power Physics
and Power Escalation”.

7.0 ACCEPTANCE C2ITERIA

7.1  The Acceptance Criteria of this test procedure shall be considered met’
when all steps of this procadure" have been completed,
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The table below identifies those technical specification items which
are temporarily bypassed or require special test exceptions to the
limiting conditions for operation during the performance of this and
all other special tests.

RN

| 33

TECHNICAL SPECIFICATION 44,1 44,2 | 44.3
1.1 1.2 1.3 1.4 1.5
2,.1.1 Safety Limits X X X X X
l Moderator Temperature
3.1.1.3 Coefficient X
3.1.1.4 Minimum Temperature for <
Criticality"
3.3.1 Various Reactor Trips
Overtemperature AT X X X X - X
Overpower AT X X X X X
3.3.2 Safety Injection
All Automatic Functions X X X X X
3.4.1 Reactor Coolant Loops
Normal Operation X X X X X
3.4.4 .~ Pressurizer ‘ X X X
3.7.1.2 Auxiliary Feedwater Sys. X X
3.8.1.1 A. C. Sourxces X
3.8.2.1 Onsite Power
A. C. Distribution X X
3.8.2.3 Onsite Power
D. C. Distribution X X
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e ENGINEERED SAFETY FEATURES AND REACTOR PROTECTION MODIFICATIONS

During the performance of these tests, modifications will be made to the Engineered
L4 Safety Features and the Reactor Protection systems. The systems will operate as

specified below,

9 A. All automatic Safety Injection (SI) functions, except reactor trip, will
be blocked. A Safety Injection actuation signal will result in the following:
1. Reactor Trip

® 2. Control Room Trip Indication and Alarms

B. Safety Injection actuation can be initiated by manual switch operation.

®
C. Overtemperature AT and Overpower AT Reactor Trip signals will be blocked.
o
® The specific method to implement the "above modification is presently being
formulated..
®
®






